IN THE CLAIMS: 



This listing of claims will replace all prior versions and listings of claims in the application: 
Listing of Claims: 

1 (Currently Amended). A method of binary coded data communication, the method 
comprising the steps of: 

providing a transmitter having an outer code encoder and interleaver, and further having 
an inner coded encoder selected from the a group consisting of [[{]] a trellis coded modulator 
(TCM) and a turbo trellis coded modulator (TTCM) encoder [[)]], a constellation shaping 
element, and a mapping element; 

processing a desired binary coded input bit stream via at least the outer code encoder and 
interleaver to provide a desired inner bit stream; and 

processing the desired inner bit stream via at least the inner encoder and the mapping 
element to generate a plurality of N symbols wherein the step of processing the desired inner bit 
stream comprises the steps of: 

partitioning the desired inner bit stream into a first binary coded bit stream having K-bits, 
a second binary coded bit stream having N*k-bits, (where k complies with a rate 
k/n inner code), and a third binary coded bit stream having the remaining bits; 
processing the second binary coded bit stream via the inner encoder to generate a code 

selected from the group consisting of a TTCM code and a TCM code; 
processing the first binary coded bit stream via the constellation shaping element to 
generate N shells; and 

mapping the selected code, the N shells, and the remaining bits via the mapping element 
to generate the plurality of N symbols, wherein the remaining bits are operational 
to select between multiple cosets within each shell, wherein N, n, K, and k are 
integers . 

2. Canceled. 
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3(Currently Amended). The method according to claim 2 lj further comprising the steps of: 
providing a receiver having an inner code decoder and constellation shaping elements; 

and 

processing the plurality of symbols via the inner code decoder and the receiver 
constellation shaping elements to estimate the desired input bit stream. 

4(Original). The method according to claim 3 wherein the step of processing the plurality of 
symbols via the inner code decoder and the receiver constellation shaping elements to estimate 
the desired input bit stream comprises the step of receiving the plurality of symbols via a 
transmission medium and processing the plurality of symbols via a decoder selected from the 
group consisting of a Viterbi decoder and a turbo decoder to generate a number of hard symbols. 

5(Original). The method according to claim 4 wherein the step of processing the plurality of 
symbols via the inner code decoder and the receiver constellation shaping elements to estimate 
the desired input bit stream further comprises the steps of: 

processing the number of hard symbols via a shell de-mapper to generate a binary coded 
bit stream having K-bits; and 

processing the number of hard symbols via a symbols-to-bits mapper to generate a binary 
coded bit stream having the rest of the bits. 

6(Original). The method according to claim 5 wherein the step of processing the plurality of 
symbols via the inner code decoder and the receiver constellation shaping elements to estimate 
the desired input bit stream comprises the step of processing the binary coded bit stream having 
K-bits and the binary coded bit stream having the rest of the bits via a de-interleaver and RS- 
decoder to estimate the desired input bit stream. 

7(Currently Amended). The method according to claim 2 1^ further comprising the step of 
processing the mapped code, the mapped N shells, and the mapped remaining bits via a Laroia 
precoder prior to generating the plurality of symbols. 
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8(0riginal). The method of binary coded data communication according to claim 1 wherein 
the step of processing a desired binary input bit stream comprises the steps of: 

partitioning every block of the desired binary input bit stream into a first binary coded bit 
stream having K-bits and a second binary coded bit stream having N*b'-K bits; 

processing the first binary coded bit stream via a shell mapper to generate N shells 
represented by a third binary coded bit stream; 

combining the third binary coded bit stream and the second binary coded bit stream via a 
combinational element to generate the desired binary coded input bit stream; and 

processing the desired binary coded input bit stream via the outer code encoder and 
interleaver to provide the desired inner bit stream. 

9(Original). The method of binary coded data communication according to claim 8 wherein 
the step of processing the desired inner bit stream comprises the steps of: 

partitioning the desired inner bit stream into a first inner binary coded bit stream 
representing N shells, a second inner binary coded bit stream having N*k bits, and a third inner 
binary coded bit stream having the remaining bits; 

processing the second inner binary coded bit stream via the inner encoder to generate a 
code selected from the group consisting of (a TTCM code and a TCM code); and 

mapping the selected code, the N shells, and the remaining bits via the mapping element 
to generate the plurality of N symbols, wherein the first inner binary coded bit stream is 
operational to select shells for each symbol, the selected code is operational to select a coset 
within a shell, and the remaining bits are operational to select between multiple cosets within 
each shell, 

lO(Original). The method according to claim 9 further comprising the step of processing the 
mapped code, the mapped N shells, and the mapped remaining bits via a Laroia precoder prior to 
generating the plurality of symbols. 

1 1 (Original). The method according to claim 9 further comprising the steps of: 

providing a receiver having an inner code decoder and constellation shaping elements; 

and 
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processing the plurality of symbols via the inner code decoder and the receiver 
constellation shaping elements to estimate the desired binary coded input bit stream. 

12(Original). The method according to claim 1 1 wherein the step of processing the plurality of 
symbols via the inner code decoder and the receiver constellation shaping elements to estimate 
the desired binary coded input bit stream comprises the step of receiving the plurality of symbols 
via a transmission medium and processing the plurality of symbols via a decoder selected from 
the group consisting of a Viterbi decoder and a turbo decoder to generate a number of hard 
symbols. 

13(Original). The method according to claim 12 wherein the step of processing the plurality of 
symbols via the inner code decoder and the receiver constellation shaping elements to estimate 
the desired binary coded input bit stream further comprises the steps of; 

processing the number of hard symbols via a symbols-to-bits mapper, a de-interleaver and 
RS-decoder, to generate a binary coded interleaved bit stream; 

partitioning the binary coded interleaved bit stream into a first part representing a number 
(N) of shells, and a second part having the rest of the bits; 

processing the N shells via a shell de-mapper to generate a binary coded output bit stream 
having K-bits; and 

combining the output bit stream and the rest of the bits via a combinational element to 
estimate the desired binary coded input bit stream and there from recover the input bit stream. 

14(Currently Amended). A binary coded data communication system comprising: 

a transmitter having an outer code encoder and interleave^ an inner code encoder element 
selected from the group consisting of [[(]]a turbo trellis coded modulator (TTCM) and a trellis 
coded modulator (TCM)[[)]], a constellation shaping element, and a mapping element; wherein 
the inner encoder is configured to process a desired inner bit stream by 

partitioning the desired inner bit stream into a first binary coded bit stream having K-bits, 
a second binary coded bit stream having N*k-bits, (where k complies with a rate 
k/n inner code\ and a third binary coded bit stream having the remaining bits; 
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processing the second binary coded bit stream via the inner encoder to generate a code 
selected from the group consisting of a TTCM code and a TCM code; 

processing the first binary coded bit stream via the constellation shaping element to 
generate N shells; and 

mapping the selected code, the N shells, and the remaining bits via the mapping element 

to generate the plurality of N symbols, wherein the remaining bits are operational 

to select between multiple cosets within each shell; and 
wherein the interleaver used in association with the outer code is such that the K bits of 

the first binary coded bit stream result from several codewords of the outer code, 

wherein N, n, K, and k are integers . 

ttncr 

a rec e iv e r having an inn e r cod e d e cod e r, const e llation shaping el e m e nts, and an out e r 

cod e d e cod e r, wh e r e in th e transmitt e r mapping e l e ment is op e rational to g e nerat e a plurality of 
symbols in r e spons e to a plurality of bit str e ams that ar e g e n e rat e d via th e inn e r e ncod e r and 
transmitt e r const e llation shaping e l e m e nt in r e sponse to a partition e d bit s e qu e nc e that is 
generat e d by th e out e r cod e e ncod e r and interl e aver, and furth e r wh e r e in th e r e c e iv e r is 
operational to r e c e iv e the plurality of symbols ov e r a transmission m e dium and th e r e from 
estimat e th e partitioned bit s e qu e nc e via th e r e c e iv e r inn e r cod e decoder, rec e iv e r const e llation 
shaping e l e m e nts, and out e r cod e d e cod e r, such that a non partitioned bit s e qu e nc e can b e 
recov e r e d. 

1 5(Currently Amended). The binary coded data communication system according to claim 
44 19 wherein the transmitter and receiver constellation shaping elements comprise shell 
mapping elements. 

16. The binary coded data communication system according to claim 15 wherein the 
transmitter further comprises a Laroia precoder operational to condition signals generated via the 
transmitter mapping element prior to generation of the plurality of symbols by the transmitter 
mapping element. 
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17(0riginal). The method of binary coded data communication according to claim 1 wherein 
the step of generating a plurality of symbols comprises the step of generating a signal 
constellation having shaping regions capable of use in association with shell mapping that is 
compatible with rate k/n coded modulation selected from the group consisting of trellis coded 
modulation (TCM) and turbo-trellis coded modulation (TTCM). 

18. Canceled. 

19 (New). The binary coded data communication system according to claim 14 further 
comprising: 

a receiver having an inner code decoder, constellation shaping elements, and an outer 
code decoder, wherein 

the transmitter mapping element is operational to generate a plurality of symbols 
in response to a plurality of bit streams that are generated via the inner 
encoder and transmitter constellation shaping element in response to a 
partitioned bit sequence that is generated by the outer code encoder and 
interleaves and further wherein 

the receiver is operational to receive the plurality of symbols over a transmission 
medium and there from estimate the partitioned bit sequence via the 
receiver inner code decoder, receiver constellation shaping elements, and 
outer code decoder, such that a non-partitioned bit sequence can be 
recovered. 
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